Protection by glutathione and other thiol compounds against the loss of protein thiols and tocopherol homologs during microsomal lipid peroxidation.
Microsomes from rat liver were used to investigate the mechanisms by which thiol compounds protect cellular membranes against damage from oxidants. Glutathione (GSH), dihydrolipoate and dithioerythritol, but not cysteine, ameliorated the loss of thiol groups of microsomal proteins attacked by Fe/ADP/NADPH or Fe/ADP/ascorbate prooxidant systems. The protection by GSH, but not dihydrolipoate or dithioerythritol, appeared to be enzymic since it was lost after microsomes were heated or treated with trypsin. The blocking of microsomal protein thiols with N-ethylmaleimide also diminished the protective effect of GSH. Lipid peroxidation, as assessed by chemiluminescence and vitamin-E loss, was inhibited in parallel with the protection of protein thiols. In microsomes lacking vitamin E, the protection of protein thiols by exogenous thiols was diminished. However, the GSH-dependent protection of vitamin E showed no preference for alpha-tocopherol over other tocopherol homologs. It is suggested that a GSH-dependent enzyme maintains protein thiols in the face of oxidative damage during microsomal peroxidation. A maintenance of protein thiols might not only protect important metabolic functions, but may also afford an antioxidant capacity to membranes, and account for one facet of the GSH-dependent inhibition of lipid peroxidation.